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REMARKS 

The present invention is a method of wirelessly transmitting data signals to 
one of a plurality of mobile stations each of which can sense the transmitted signal, 
a method of operating a mobile station for the reception of data signals and a mobile 
station Including receiving means and processing means, wherein the processing 
means is configured for controlling the mobile station to perform a method in 
accordance with the Invention. With the invention, a code Identifying a destination 
mobile processor Is included in each of a plurality of bursts at a predetemilned 
location therein which permits a base transceiver station to identity the transmitting 
mobile station from the received signal. See paragraphs [0062] - [0063] of the 
specification. 

Claims 1-7 stand rejected under 35 U.S.C. §102 as being anticipated by 
United States Patent 6,707,808 (Vedrine). This ground of rejection is traversed for 
the following reasons. 

Claim 1 recites in part: "transmitting a radio block, comprising a plurality of 
bursts conveying data belonging to a plurality of data streams to said mobile station; 
and wherein said code is included at each of said bursts at a predetermined 
location" and claim 4 recites, in part: "receiving a burst of a radio block, the radio 
block comprising a plurality of bursts and conveying data belonging to a plurality of 
data streams, to said mobile station; and extracting a code from a predetermined 
location in said burst and decoding said radio block if the extracted code matches 
said locally unique code." This subject matter is not taught by Vedrine for the 
following reasons. 
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Column 5, lines 26-67. of Vedrine describe a data transmission sequence In 
which RLC blocks 1-n. each of which contain four bursts, are encoded into particular 
time slots of a TDMA frame. Each of the RLC blocks 42 contains a temporary flow 
identifier TFI that corresponds to the temporary block flow TBF. Each block is 
mapped into bursts 46 which are transmitted over the air Interface 28. It is further 
stated In column 5. lines 54-56. that the receiving mobile stations that are assigned 
to time slot 2 "decode the four bursts 46 to identify the TFI for the RLC block 42". It 
Is therefore seen that the four bursts must be decoded to obtain the TFI. 

In contrast, in accordance with the claimed invention, the code is included in 
each of the said bursts at a predeteremined location as recited in claim 1 and the 
code is extracted from a predetermined location In said burst and decoding said 
radkj block if the extracted code matches said locally unique code as recited in 
claim 4. 

Accordingly. It is submitted that since all four bursts must be in decoded in 
Vedrine in order to obtain the TFI. there Is no code included in ggchof said bMrgt?at 
a predetermined location as recited in claim 1 or extracted at a predetennnin?«j 
locatton in said burst as recited in claim 4. 

Moreover, It should be noted that the uplink state flags (USFs) are block 
encoded, convolution encoded and interleaved and the resulting data stnicture Is 
mapped into a sequence of four consecutive bursts 46. It is therefore seen that 
USFs are also not found at a predetermined location in each burst since the USFs 
are described as being mapped into a sequence of four consecutive bursts 46. 
Moreover, it is stated in line 57. that "typically, the USF is Interleaved over all four of 
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the burets 46" which does not suggest a predetermined location In a single burst. 
Accordingly, the subject matter of Independent dalms 1 and 4 is not anticipated. 

Moreover, the subject matter of the dependent claims defines more specific 
aspects of the present Invention which are also not anticipated. 

Moreover, there is no basis In the record why a person of ordinary skill in the 
art would be led to modify the teachings of Vedrine except by impermissible 
hindsight. 

In view of the foregoing amendments and remarks, it is submitted that each of 
the claims in the application Is in condition for allowance. Accordingly, early 
allowance thereof is respectfully requested. 

To the extent necessary, Applicants petition for an extension of time under 
37 C.F.R. §1 .136. Please charge any shortage in fees due in connection with the 
filing of this paper, including extension of time fees, to Depostt Account No. 01-2135 
(1076.41046X00) and please credit any excess fees to such Deposit Account. 

Respectfully submitted, 

ANTONELLI, TERRY. STOUT & KRAUS. LLP 




Donald E. Stout 
Registration No. 26,422 
(703) 312-6600 
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1076.41046X00 

SUBSTITUTE SPECIFICATION 
Title: Do^link Access Control 

Background of the Inventioii 
Field of the Invention 

rOOOn The present invention relates to downlink access control in a mobile communication 
system. 

Background to the invention 
Description of the Prior Art 

ro0021 I n the general packet radio sendee (GPRS) of GSM (Global System for Mobile 
communications) networks, downlink multiplexing of radio blocks destined for different mobile 
stations, sharing a basic physical subchannel, is enabled with an identifier called the temporary 
flow indicator (TFl) included m each radio block. A temporary block flow (IBF) is a physical 
connection used by to KR Radio Resource) entities to support the unidirectional transfer of LLC 
PDUs (Low Layer Compatibility Packet Data Units) on shared basic physical subchannels. Each 
TBF is assigned a TFI, which is unique among concurrent TBFs. by the network. 

r00031 T he TFI is encoded in the RLC/MAC header in such a way that every mobile station 
that can receive the radio block can decode the TFI. 

f00041 T he concept of transport channels is known firom UTRAN (Universal mobile 
Telecommunications System Radio Access Network). Each of these transport channels can carry a 
bit class having a different quality of service (QoS) requirement. A plurality of transport channels 
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for the same user can be multiplexed and sent in the same physical subchannel. In such a system, 
each radio block may cairy one or more TBFs which means that including TFIs in RLC/M AC 
headers is not a practical way of identifying the mobile station to which a radio block is destined. 

Summary of the lovention 

rOOOSI According to the present mvention, there is provided a method of wirelcssly 

transmitting data signals to one of a plurality of mobile stations, each of which can sense the 

transmitted signal, the method comprising: 

allocating a locally unique code to a destination mobile station; and 

transmitting a radio block, comprising a plurality Of bursts and conveying data belonging 

to a plurality of data streams, to said mobile station, 

wherein said code is included in each of said bursts at a predetermined location therein. 

[0 Q 0 6] P referably, said location is static. 

rOOOTI P referably, a method according to the present invention includes transmitting a further 
radio block, comprising a plurality of bursts and conveying data belonging to a plurality of data 
streams, to said mobile station, wherein said code is included in each of said bursts at another 
predetermined location therein to indicate that said mobile station may transmit in the next 
uplink radio block. 

rOOOSI A ccording to the present invention, there is also provided a method of operating a 
mobile station for the reception of dat^ signals, the method comprising:- 
receiving a locally unique code; 

receiving a burst of a radio block, the radio block comprising a plurality of bursts and 
conveying data belonging to a plurality of data streams, to said mobile station; and 



PAGE 24/37'RCVDAT9»l20l)44:14:43PM [Eastern Dayfi9htTiine]*SVR:USPT0{n^^ 



09/09/04 THU 16:19 FAX 703 312 0606 A T S K 



extracting a code ftom a predetermined location in said burst and decoding said radio 
block if the extracted code matches said locaUy unique code. 

r00091 A ccording to the present invention, there is method of operating a mobile 
station comprising performing a data reception method according to the present invention, and 
transmitting a radio block comprising a plurality of bursts, each burst containing said extracted 
code in a predetermined location. 

rOOIOI A ccording to the present invention, diere is further provided a mobile station including 
receiving means and processing means, wherein the processing means is configured for controlling 
the mobile station to perform a method according to the present invention. 

Brief Description of the Drawings 

fOQin F 4gwe -Fig. 1 shows a mobile communication system according to the present 
invention; 

£0012]__454gwe-Fig^2 is a block diagram of a mobile station; 

[001 3T fi H;tifFe"FiE^3 is a block diagram of a base transceiver station; 

[00141 g »gtt!N> -Fit>. 4 illustrates the frame structure used in an embodiment of the present 

invention; 

roOl 51 F 4g«Fe -Fig. 5 illustrates a packet data channel in an embodiment of the present 
invention; 

[0 0 1 61 j Hguge-Eigi-6 illustrates the sharing of a radio channel between two half-rate packet 
channels in an embodiment of the present invention; 

[00 1 71 j HfeHffr- Fig. 7 illustrates the lower levels of a protocol stack used in an embodiment of 
the present invention; 
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f 0 0 1 81 g iewe -Fig. 8 illustrates the generation of a radio signal by a first embodiment of the 
present invention; 

r0019l F tfwe-Fig^9 illustrates a data burst generated by a first embodiment of the present 
invention; 

f00201 ¥ 4^we »Fit?. 10 illustrates the generation of a radio signal by a second embodiment of 
the present invention; and 

[00211 j ^HRtfe rFiu. 1 1 illustrates part of a reception process adapted for receiving signals 
produced by the second embodiment of the present invention. 

Detailed Description of the Preferred Embodiment 

[00221 A preferred embodiment of the present invention will now be described, by way of 
example, with reference to the accompanying drawings. 

r00231 Referring to Ft^ttfe -Fiii. 1. a mobile phone network 1 comprises a plurahty of 
switching c e ntres centers including first and second switching centres 2a, 2b. The first switching 
^g<gft(ye -cen tei- 2 a is connected to a plurality of base station controllers including fo^st and second 
base station controllers 3a, 3b. The second switching gervte- center 2b is similarly connected to a 
plurality of base station controllers (not shown). 

[00241 The first base station controller 3 a is connected to and controls a base transceiver 
station 4 and a plurality of other base transceiver stations. The second base station controller 3b is 
similarly connected to and controls a plurality of base transceiver stations (not shown). 
In the present example, each base transceiver station services a respective cell. Thus, the base 
transceiver station 4 services a cell 5. However, a plurality of cells may be serviced by one base 
transceiver station by means of directional antennas. A plurality of mobile stations 6a, 6b are 
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located in the cell S. It will be ajTpreciated what the number and identities of mobile stations in any 
given cell will vaiy with time. 

[00251 T he mobile phone nenvork 1 is connected to a public switched telephone network 7 by 
a gateway switching oenti-e center 8. 

r00261 A packet service aspect of the network includes a plurality of packet service support 
nodes (one shown) 9 which are connected to respective pluralities of base station controllers 3a, 
3b. At least one packet service support gateway node 10 connects the or each packet service 
support node I 0 to the Internet 1 1 . 

rD0271 T he switching eeftt^es -centers 3a, 3b and the packet service support nodes 9 have 
access to a home location register 12. 

[00281 Communication between the mobile stations (6a» 6b and the base transceiver station 4 
employs a time-division multiple access —DMA) scheme. 

[00291 R eferrina to Fteta ^Fip. 2. the first mobile station 6a comprises an antenna 101, an rf 
subsystem 102, a baseband D$P (digital signal processing) subsystem 103, an analogti« audio 
subsystem 104, a loudspeaker 105, a microphone 106, a controller 107, a liquid crystal 
display 108, a keypad 109, memory 1 10, a battery 111 and a power supply circuit 1 12. 

[00301 T he rf subsystem 102 contains if and rf circuits of the mobile telephone's transmitter 
and receiver and a frequency synthesizer for tuning the mobile station's transmitter and receiver. 
The antenna 101 is coupled to the rf subsystem 102 for the reception and transmission of radio 
waves. 
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f 00311 T he baseband DSP subsystem 103 is coupled to the rf subsystem 102 to receive 
baseband signals therefrom and for sending baseband modulation signals thereto. The baseband 
DSP subsystems 103 includes codec functions which are well-known in the art. 

r00321 T he analogue audio subsystem 104 is coupled to the baseband DSP subsystem 103 and 
receives demodulated audio therefrom. The analogue audio subsystem 104 amplifies the 
demodulated audio and applies it to the loudspeaker 105. Acoustic signals, detected by the 
roicrophone 106, are pre-amplij5ed by the analogw audio subsystem 104 and sent to the 
baseband DSP subsystem 4 for coding. 

r00331 T he controller 107 controls the operation of the mobile telephone. It is coupled to the 
rf subsystem 102 for supplying tuning instructions to the frequency synthesizer and to the 
baseband DSP subsystem 103 for supplying control data and management data for transmission 
The controller 107 operates according to a program stored in the memory 1 10 The memory 1 10 is 
shown separately from the controller 107. However, it maybe integrated with the controller 107. 

r00341 T he display device IDS is connected to the controller 107 for receiving control data 
and the keypad 109 is connected to the controller 107 for supplying user input data signals thereto. 

r00351 T he battery 1 1 1 is coimected to the power supply circuit 1 12 which provides regulated 
power at the various voltages used by the components of the mobile telephone. 

r00361 T he controller 107 is programmed to control the mobile station for speech and data 
communication and with application programs, er ^for example, a WAP browser, which makes 
use of the mobile station's data communication capabilities* 
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f 00 371 T he second mobile station 6b is similarly configured. 

f00381 R eferring to Figure Fig. 3, greatly simplified^ the base transceiver station 4 comprises 
an antenna 201, an rf subsystem 202, a baseband DSP (digital signal processing) subsystem 203, a 
base station controller interface 204 and a controller 207. 

r00391 T he rf subsystem 202 contains the if and rf circuits of the base transceiver station's 
transmitter and receiver and a frequency synthesizer for tuning the base transceiver station's 
transmitter and receiver. The antenna 201 is coupled to the rf subsystem 202 for the reception and 
transmission of radio waves, 

r00401 T he baseband DSP subsystem 203 is coupled to the rf subsystem 202 to receive 
baseband signals thcre&om and for sending baseband modulation signals thereto. The baseband 

DSP subsystems 203 includes codec functions which are welHoiown in the art. ^ 

r00411 T he base station controller interface 204 interfaces the base transceiver station 4 to its 
controlling base station controller 3a. 

f00421 T he controller 207 controls the operation of the base transceiver station 4. It is coupled 
to the if subsystem 202 for supplying tuning instructions to the frequency synthesizer and to the 
baseband DSP subsystem for supplying control data and management data for transmission. The 
controller 207 operates according to a program stored in the memory 210. 

[00431 Referring to I4g«fe- Fi^. 4 . each TDMA frame, used for communication between the 
mobile stations 6a, 6b and the base transceiver stations 4, comprises eight 0.577ms time slots. A 
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"26 muhiframc" comprises 26 frames and a "51 multiframe" comprises 51 frames. Fifty one "26 
multiframes" or twenty six "51 multiframes" make up one superframc. Finally, a hyperframc 
comprises 2048 superframes. 

f00441 T he data format within the time slots varies according to the function of a time 
slot, A normal burst, i.e. time slot, comprises three tail bits, followed by 58 encrypted data 
bits, a 26-bit training sequence, another sequence of 58 encrypted data bits and a further 
tliree tail bits. A guard period of eight and a quarter bit durations is provided at the end of the 
burst. A frequency correction burst has the same tail bits and guard period. However, its payload 
comprises a fixed 142 bit sequence. A synchronization burst is similar to the normal burst except 
that the encrypted data is reduced to two clocks of 39 bits and the training sequence is replaced by 
^ 64-bit synchronization sequence. Finally, an access burst comprises eight initial tail bits, 
followed by a 41-bit synchronization sequence, 36 bits of encrypted data and three mote tail bits. 
In this case, the guard period is 68.25 bits long. 

[00451 W hen used for circuit-switched speech trafGc, the ohannolisarion channel iyation 
scheme is as employed in GSM. 

r 00461 R cfening to Figuro F i.^. S> full rate packet switched channels make use of 12 4-slot 
radio blocks spread over a "51 multiframe". Idle slots follow the third, sixth, nindi and twelfth 
radio blocks. 

[00471 R eferring to F i gure F ie. 6, for half rate, packet switched channels, both dedicated and 
shared, slots are allocated alternately to two sub-channels. 
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r00481 T he baseband DSP subsystems 103, 203 and contrqllers 107, 207 of the mobile 
stations 63, 6b and the base transceiver stations 4 are configured to implement two protocol stacks. 
The first protocol stack is for circuit switched traffic and is substantially the same as employed in 
conventional GSM systems. The second protocol stack is for packet switched traffic. 

10049] . R eferring to ftewe -Fig. 7 . the layers relevant to the radio link between a mobile 
station 6a, 6b and a base station controller 4 arc the radio link control layer 401 , the medium 
access control layer 402 and the physical layer 403. 

[00501 T he radio link control layer 401 has two modes: transparent and non-transparent. In 
transparent mode, data is merely passed up or down through the radio link control layer without 
modification. 

[00511 I n non-transparent mode, the radio link control layer 401 provides link adaptation and 
constructs data blocks from data units received from higher levels by segmenting or concatenating 
the data units as necessary and performs the reciprocal process for data being passed up the stack. 
It is also responsible for detecting lost data blocks or reordering data block for upward transfer of 
their contents, depending on whether acknowledged mode is being used. This layer may. also 
provide backward eiror conrection in acknowledged mode. 

[00521 T he medium access control layer 402 is responsible for allocating data blocks from the 
radio link control layer 401 to appropriate transport channels and passmg received radio blocks 
from transport channels to the radio link control layer 403. 
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f00531 T he physical layer 403 is responsible to creating transmitted radio signals from the 
data passing through the transport channels and passing received data up through tlie correct 
transport channel to the medium access control layer 402. 

rOOS41 R eferring to P»gt«^Fig^ 8. data produced by applications 404a, 404b, 404c propagates 
down the protocol stack to the medium access control layer 402. The data from the applications 
404a, 404b» 404c can belong to any of a pliirality of classes for which different qualities of service 
are required. Data belonging to a plurality of classes may be produced by a single application. The 
medium access control layer 402 directs data from the applications 404a, 404b, 404c to different 
transport chatmels 405 » 406, 407 according to class to which it belongs. 

r00551 Each transport channel 405, 406, 407 can be confrgured to process signals according 
to a plurality of processmg schemes 405a, 405b, 405c, 406a, 406b, 406c, 407a, 407b, 407c. The 
configuration of the transport channels 405. 406, 407 is established during call setup on the basis 
of the capabilities of the mobile station 6a, 6b and the network and the nature of the application or 
applications 404a, 404b, 404c being run. 

f00561 T he processing schemes 405a, 405b, 405c, 406a, 406b, 406c, 407a, 407b, 407c are 
unique combinations of cyclic redundancy check 405a, 406a, 407a .channel coding 
405b, 406b, 407b and rate matching 405c, 406c, 407c. These unique processing schemes 
will be referred to as **transport formats'*. An interleaving scheme 405d, 406d, 407d may 
be selected for each transport channel 405, 406, 407. Thus, different transport channels 
may use different interleaving schemes and, in alternative embodiments, different 
interleaving schemes may be used at different times by the same transport channel. 
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r00571 T he combined data rate produced for the transport channels 405. 406, 407 must not 

exceed that of physical channel or chatmels allocated to the mobile station 6a, 6b. -..-This places a 

limit on the transport format combinations that can be permitted. For instance, if there are three 

transport formats TFl. TF2, TF3 for each transport channel, the following combinations might be 

valid:- 

TFiTFl TF2 

TFITF3TF3 

but not 

TFl TF2 TF2 

TFl TFl TF3 

rOOSSI The data output by the transport channel interleaving processes are multiplexed by a 
multiplexing process 41 0 and then subject to further interleaving 41 1 . 

r00591 A transport format combination indicators is generated by a transport format 
combination indicator generating process 412 from information from the medium access control 
layer and coded by a coding process 413. The transport format combination indicator is inserted 
into the data stream by a transport format combination indicator insertion process after the farther 
interleaving 41 1. The transport format combination indicator is spread across one radio block with 
portions placed in fixed positions in each burst, on either side of the training symbols ( Figur e 
Eigi_9) in this example. The complete transport format combination indicator therefore occurs at 
fixed intervals, i.e. the block length 20ms. This makes it possible to ensure transport format 
combination indicator detection when different interleaving types arc used e.g. 8 burst diagonal 
and 4 burst rectangular interleaving. Since the transport format combination indicator is not subject 
to variable interleaving, it can be readily located by the receiving station and used to control 
processing of the received data. 
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[00601 T he location of data for each transport channel within the multiplexed bit stream can 
be determined by a received station from the transport format combination indicator and 
knowledge of the multiplexing process which is deterministic. 

[00611 I n the foregoing, the physical channel or subchannel is dedicated to a particular 
mobile station for a particular call. When physical channels and subchannels ate shared, it is 
necessary for a mobile stations to know when it has access to the uplink. For this purpose, in 
shared channel operation, uplink state flags arc included in each downlink radio block. This flag 
indicates to the receiving mobile station whether it may start sending data in the next uplink radio 
block. For compatibility with GPRS and EGPRS mobile stations, the uplink status flags preferably 
occupy the same bit positions as are specified for EGPRS, e g data bits 150, 151, 168, 169, 171, 
172 174, 175, 177, 178 and 195 of each 348-data-bit burst when 8PSK modulation is used. When 
GMSK modulation is used the situation is more comphcated in that different bit positions are used 
in different burst, albeit in an overall cyclical manner. More particularly, in a four burst cycle, 
bits 0, 51 , 56, 57, 58 and 100 are used in the first burst, bits 35, 56, 57, 58, 84 and 98 are used in 
the second burst, bits 19, 56, 57, 58, 68 and 82 are used in the third burst and bits 3, 52, 
56, 57, 58 and 66 are used in the fourth burst. 

r00621 Similarly, downlink status flags are included in downlink -radio bursts to indicate 
which mobile station a burst is intended for. These flags always have Ihe same position within 
bursts so that a receiving mobile station can easily locate them. In the preferred embodiment, (he 
uplink and downlink flags have the same mapping onto mobile stations 6a, 6b. 

[00631 A mobile station 6a, 6b using a shared subchannel includes its identifier, which is used 
for the above-described uplink and downlink access control, in its own transmission. Again, this 
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identifier is located in a predetennined position within each burst. Although the network will 
generally know the identity of the transmitting mobile station 6a, 6b because it scheduled the 
transmission, corruption of transmissions from the base transceiver station could result in the 
wrong mobile station transmitting. Including the identifier in this way enables the base transceiver 
station to identify the transmitting mobile station from the received signal and then decode the 
current block, starting by reading die transport format combination indicator and then selecting the 
correct transport channel decoding processes in dependence on the identity of the transmitting 
mobile station 6a, 6b and the decoded transport format combination indicator. 

fQQ641 R eferring to Pigwe-£ig^lO, in another embodiment, the medium access control layer 
402 can support a plurality of active transport format combination sets 501, 502. Each transport 
format combination set 501. 502 is applicable to transmission according to a different modulation 
technique, e.g. OMSK and 8PSK, All of the active transport format combination sets 501 .502 are 
established at call set up. 



r00651 Signals in a control channel from the network to a mobile station 6a, 6b cause the 
mobile station 6a, 6b to switch modulation techniques and, consequently, transport format 
combination sets 501, 502. The control signals can be generated in response to path qxiality or 
congestion levels. The mobile station 6a, 6b may also unilaterally decide which modulation 
technique to employ. 

r00661 R eferring to ji4f*titfe -Fig. 1 1, at a receiving station, be it a mobile station 6a, 6b or a 
base transceiver station 4, a received signal is applied to demodulating processes 601, 602 for each 
modulation type. The results of the demodulating processes 601, 602 are analys e d aiwlvs^d ^t 603, 
604 to determine which modulation technique is being employed and then the transport format 
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combination indicator is extracted 605 ftwci the output of the appropriate demodulated signal and 
used to control further processing of the signal. 

rQ0671 I t will be appreciated that the above-described embodiments may be modified in many 
ways without departing from the spirit and scope of the claims appended hereto. 
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Abstract 



In a TDMA packet mobile communication system employing the concept of transport channels in 
a medium access control layer, an downlink access control signal, for identifying a destination 
mobile station, is inserted into eachl>urst in a predetermined manner. • 
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